[Abstract] We performed an assay to test the ability of different E. coli strains to survive inside amoebal cells after ingestion. In the assay we incubated bacteria together with cells of Dictyostelium discoideum for six hours. After co-incubation most of the uningested bacteria were removed by centrifugation and the remaining uningested bacteria were killed by gentamicin. Gentamicin is used because it does not penetrate into eukaryotic cells allowing the ingested bacteria to survive the antibiotic treatment, whereas bacteria outside the amoebal cells are killed.
2 multicellular life arose and hence copper resistance could be a factor that protects bacteria against protozoan predation.
The assay is a modification of the Gentamicin protection assay used for evaluation of the ability of macrophages to kill bacteria (see e.g., Kaneko et al., 2016) and it utilizes that gentamicin is not able to penetrate into eukaryotic cells. In the original assay the number of internalized bacterial cells in the macrophages is determined at two time points. First, macrophages are incubated with bacteria for a given time period and after this co-incubation the uningested bacteria are removed and the number of internalized bacteria is estimated. Second measurement is taken after macrophages are incubated without extracellular bacteria to allow them to digest the internalized bacteria. The ratio between these two estimates is a measure of the bacterial survival rate.
Rapid digestion of some of our strains led to reduced reliability of estimates of the disappearance rate and made the original procedure unsuitable for use with Dictyostelium. We therefore modified the procedure so that we only estimated the number of surviving internalized bacteria at one time point after co-incubation of bacteria and amoebae for 6 h. This estimate reflects an equilibrium between ingestion and digestion rate of bacteria. It should be noted that this will only allow comparison of the digestion rate of different bacterial strains if it can be assumed that the bacteria are consumed with similar rates. In our case we had evidence that the different E. coli strains were taken up by the amoebae to the same extent and therefore we used the assay as an indicator of digestion rate. The assay will still be useful even if it cannot be assumed that bacteria are ingested at the same rate but of course it should be interpreted accordingly. It must also be noted that the procedure can only be used with bacteria that are sensitive to gentamicin. f. Estimate amoebal density in the suspension by counting in a hemocytometer.
Materials and Reagents
g. Adjust amoebal density to 1 x 10 6 cells ml e. Centrifuge at 500 x g for 4 min.
f. Remove supernatant by carefully pipetting the liquid without disturbing the pellet.
g. Repeat steps C4d-C4f.
h. Add 1 ml SorC containing 400 µg ml -1 gentamicin.
i. Incubate for 1 h at room temperature.
Lyse amoebal cells and count internalized bacteria
a. Centrifuge at 500 x g for 4 min. i. Plate 100 µl of relevant dilutions on LB agar plates.
Note: We recommend using at least two replicate agar plates per dilution level in order to
reduce variability at this step. In our experiment we had relatively low bacterial density so for our lowest dilution we simply plated 100 µl of sample directly from the experimental wells.
j. Incubate for 16 h at 37 °C.
k. Count colonies on agar plates.
Data analysis
Use agar plates with ~20-200 colonies to calculate the number of colony-forming units (CFU) per ml for each of the replicate wells. The number of CFU's in different treatments is analyzed with one-way analysis of variance, followed by a test to compare means. We used Duncan's test (Hao et al., 2016) but other tests would be equally suitable. In the example above we only compared two strains and here we used a t-test (Figure 1) . 
